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DID YOU KNOW? - RULES OF THUMB IN GAS MEASUREPAENT 

Maiiy shortcuts are availat9e as rods to rneesurernem per.wnne1.. 
Roland Rolllns. TolaMow Measuremnf and Controls 

A colleague approached me and asked 
what I used a6 a rule of thumb for the 
percent of error in gas measurement 
p e r  degree oil calibration. I i s ed  the 
same .l% per degree he 63. Upon 
checking this out la!er, 1 found the FI 
entx was .192% per degree On further 
research the lptial error was .2%% per 
degree. The reason for He Chaw? 
The additional effed of 
sirpercomprewblility. Fw. Of COUlga 
the eft& of F, was constant while the 
F, vaned wilh the absolute presswe. 
The colleague brought it to my atkention 
beCBWSe the pipe line cnrredion 
appeared to be dwble what he 
expfxted. Had the error been in the 
opposile direction, the total error would 
have been only .I% since the efl~tts 
of temperature on F, and F, are iWWSe 
to each other when Ihe emr IS 
negative. The pneral rule we llsed fw 
lemperature was off by a f&Or of 2 
and was variable, depending on the 
absoiule pressure. 

The thought d a ‘rules of thumb” paper 
startsd from this experience. 

T ~ I S  brings Several questions to mind. 
6 What other rules of thumb are 

5 Are they coned? 
5 Are (hey aiw8ys Correct? 

there? 

The lower the flowing DP, the greater 
the error wim the same calibraflon 

adjustment. 

This is always correct R.W. Miller 
suggests laking a fiav calwlatjon and 
ad@ each varisbla to see what 
magnitude each one has. Trying this 
w~th dflerential pressure with +I inch 
calibration resuits in the fofIGdng table. 

?do IRCM +0.01% 
50 Inches *096% 
W Inches +5.15% 

The fowlhe  abso!lrfepressrCra, the 
p a i e r  tim anor with the sum8 

cajibibraffon adjustnntnt 

n i s  is also away cowwt. wlth +I 
pound calibrathn. the table genemted 
folbws. 

 he percent err01 can be calculated 
In the fiefd ialrlng the swam root d 

&e found and leR 

Again, the is always correct. This 
method IS less known and need6 
clarKed. For DP error5 use the .. . 
following equation. 
(Found OP)” X tLeft OP)” /(Found 
DPI“ 
Comparing fie vootume using a M I U ~  
calculation pmgram with the square root 
method looks like this. 

The absolute emor requires you to add 
the barometric pressure to ?he PSIG IO 
arrive ai the answer. Also the AP must 
be put in a percent 01 scde form. For 
instance 840 PSIG with a 15 pound 
bsmmetnc pressure (855 PSIA) would 
be expressed as 85.5. The comparison 
table follows. 



. 

fhe c o m a  plage ske can be &/d 
calculated using B common 

CalculBtor. 

Another "Shoil cut" that works every 
time. Anhough the use of the fourth 
roo1 is needed, it's nof as hard as il 
sounds. If the calculator has a square 
root key, simply pressing il twice derives 
lhe fourth root. The brrnula is 
(Found DP)"' / (Desired DP)" X 
Present Plate ID = Desired Plate 10. 
The value wH be an odd number. which 
you can round up of down to the 
nearest 1/B inch size (or availaMs 
skel). For instance, a meter fcwd with 
5" DP wllh a plate ID of 1.0W and 
desiring a 40' DP derives a ,595" plate, 

the size a volume calibratiWt 
program arrtves at. If the present 
volume is expecled to remain or drop. a 
,500' plate would be chosen, while a 
,625' date would be chose0 for a meter 

This one may not be mfred 

1) Certain brands of EFM use 
lransducars that read value6 
beyond the posted range. 88 much 
as 25% met-range. Such an EFM 
computer with a 250' DP can 
adualty read 312.5". Since the 
transducer JS usual@ not Qtibrated 
ai the range, the accuracy may be 
off more than d'on scale- 

2) .u &st me manufacturer (at the 
request of a cuslomer) added 
soflware that can freeze the DP or 
AP at anywhere on the &e If the 
DP 01 AP is on scale and moves 
sudden@ oft scale. the computer 
assumes thts is an A to D e m .  no1 
an a&d OP or AP EhRnge It then 
freezes the value at the last k m  
+good" value until the value faHS 
bsdt M 8caLe. FwrlM. the unR 

record Ihe actual Value. 
nor recard 11 m the events @e. In 
fhts case. if a meter ri Rowrng at 24" 
DP. then a compressof IS started of 
a pigging operatwn occurs, or a 
duel mn IS shut in and the DP goes 
off sat!+?, the unil will rewrd 24" 
cnsiead of t150- (the DP range]. 611 
three d these ~ S B S  (with dhfferenl 
DPs) occurred at sa@ points 1 have 
vnfnessed 1 would subnut that the 
IihelthDML of operation chanQe 
forconing a DP NAP of7 scale is much 
more Itkely Ihan an A lo 13 error. 

with the present voiume to rise If a 
Square root charl is used. use !he same 
procedure, bul only calculate the 
square root of the found and desired 
DP. smce the inches of water have 
been pvt in square root lorn already, 

l e d n g  the DP at line pressurn 
ellmlnales We "Rose Effect" 

and 
Only Rosemounr rmmducem have 

thls problem. 

An EM meter found wJth the DP cf 
APoverscek ~Mlcalcwlale volumes 

ar nte raiedrsnge. 



By delinilion. these beiiefs are neve3 
me.  m e  'Rosa Effect' is the aflect I i  
pressure has on the Wneatsbne Bridge 
of transducers. It effects bofh me 
and span. hansduceffi ushg the 
Wheetstone bridge principle have this 
effect in order 10 eliminat3 the total 
effect. them ace several methods 
avajrabie. Rosemount did extensive 
research on its' model 1151DPIHP to 
quantq the elfects. The methods 
suggested in Rosemount's Technlmt 
Data Sheet 3044 include lhe followlng: 

P Use Ihe ocrrecfjon la% in 3044 to 
adjust the 20 mAafier calibration. 

2- Use the correztions table to alter the 
high DP range while calibraW. 

i Buy the lransmftter pre-set fo 
expected AP. 

> Program the flow computer with me 
correction formulas. 

Do not assume the flow computer Is 
making this correclion! Those that do 
make the corre~ion o%n have 
calibration procedures whicll mUs1 be 
followed to avoid adding errm. 

Primary element emrs cannot be 
quanUtied well enough to pmjecf an 
eguit8ble a8jusment 

Like many things in real life. ihis one 
depends. If a propwly recofdhg chedr 
meter with a seDarate rneler tu& exists. 
tube roughness, fluid in line, fouled 
straightening veins, plate not centered, 

we not sharp, plate ntcked. plab 
warped. leaks around pbte, et. al. might 
be so quanM& There e- a general 
tabie of these and m e  at the end of 
this paper. Those erm that Can be 
comcled on& in a shon time span 
are easier to quantify, since the DP 
before and affer can be wmpared with 
both meters  Thls. prUs a variance 
sheet with before and bahnCeS 
can quantify fhe error dose enough lo 
neg&aie between the parlies Those 
requirlng the line to be blown down 
complicate the pmoess, since the rate 
when flow IS resumed may not be me 
same. Only ule vclnance sheet will be 
useful to delennkm error. If a !low 
control device not usina the W S W  - meter b in use, this obstade GBn be 
overcome. Smply resume flow at the 
same setting as before repairs 

for each 4 BTU a@usme?tt, 'I BTzl is 
l0l;t Mre io Wume change. 

This rule Is hue, with one important 
exception. The exact loss may vav 
slightly, bot the 25% change is close. 
mi$ is true if the w s o n  the 6lU is 
changed is d m  to any or s e v d  
hydrocamon. oxygen, or nihogen mol 
peroeotegee were altered. 

This is r& IW if fhe error wd9 CC? 
C d  redudion aim reduces fhe gravlty. 
which causes even higher voiurns, 
about .l% higher psr 4 :TU. BTU 
adjustmenis caused by GO mors  then 
are ea& 4 BTU adds 4.4 BTU wrth €he 
volume increase. 



For those who aren't aware of thbs 
problem. Ihe labralory must *guess" as 
to w k l  fac lm for gravity, heating 
contml. GPM. etc. for the W 
hydrocarbon their lab ran sense. Most 
labs slop at C* or C'*, with some at 
higher carbon chains. The problem isn'l 
that the lab doesn't know ihe individual 
factors for a11 hydrocarbons, but vlat il 
does not k n o w  what percentage d each 
k in your sample. An extended 
analysis will determine this, which a s  
fourth times the standarrf analysis or 
more. Is the extra expense worth the 
precision? For aPocations. generally 
not !fan operator uses the same sptit 
for all wells, he is usualty deemed a 
prudent operator far treating each wet1 
equally. Obviously. there are cases to 
the contrary, such as greally varying 
reservois wllhk, a field. The sa!+$ poi& 
is an entirely different mattel. Mod 
operaling companies with an in-house 
measurement staff will run exlend& 
analyses pericdicaily io insure tba pipe 
line is using a reasonable @it foc the 
field, While a wea wirl change 
mpositlon, especieliy when nearing 
drawdowr\, fhe main reason to retest 8 
Sales point is for new gas brought Into 

Most commercial tabs UK the 50150 
spiii menBoned or a 50/30/20 splltofC*. 
c'. and c'. Obviously, the higher the 
volume and richer the gas, the more 
reasons the run exlended analyses, 
either periodically or monthly. 

the facility. 

To &e& for air in a ges sample, 
compam fhe nitrogen mol peroenl lo 

fhe prior rampie. 

This is an accepted melhod tu chedi foS 
air mntaminaion.. Since 78% Of sir is 
mede of nitmyen, a swnpie with higher 
nitrogen than normal muld indmte air 
in the sempla. A preferred method Is to 
have e chromatograph odumn tlret 
sensee oxygen 

of course fhere ape exceptions. 
a NitrcQen is used to purge flow Enes 

requiring welding and other wo* 
performd. 

'J Some gas plants have a nitrogen 
rejedion unit lo either make the QBS 
meet pipe line specifications or to 
use :he nitrogen for enhanced OH 
rewvery. 

A nitrogen rejection unit being in use or 
not would have a dramatic eHed on a 
sample. The prior example of nitrogen 
belng usad as a purge gas would hsve 
onty a slight effect on a month's 
s a d ,  but could have a huge elfsct 
on B spot sample. Both cases point to 
the need for continuous 5amPlerS at 
sales wh&. 

EFFECT OF VARIOUS CONDITIONS 
MI PRIMARY ELEMEM ON ORIFICE 

METW MEASUREMENT TABLE 
FOLLOW 

EFFECT OF VARIOU FIG MET 
MEASUREME& 



t 
i 

aks Around Orifice Plate 
Wih one clean wt through sealing unit 
a. CUI on top side of Fating 
b. CUI next to tap holes 

8. Notch up a top 
b. Nolch down on botlom 
c. Not& M lap side 
d. Nolch of opposite side fiom taps 

3. O r i f i  carrier up @ 38" from bollorn. (Plate not oenl€Terl) 
Dirty Plate 
1 .  Valve lubricant on upstream side of Nata 

a. mree d e p m s  
b. Nine deposits 
c. Coaled bottom 112 of plate l /Wthidc 
d. Coaled full face d plate 1/16' Ihid: 

2. Vslve lubricant on downstream side of plate 
a. Three Ueprmlts 
b. N h  depm4ts 
c. Coasted bonom 112 of plate 1116'thick 
U .  Coaled full face of plate 1/16" thick 

a. Plate coated 1)s' bottom 112 d both sides 
b. Plate mated 118' full face of both sides 
c. Plate coated -114" full face of both sides 

2 .  Wlth V' nMch cul through seaKng unit 1/d' wide a top of "v 

3. Valve lubricant on both sides of plate 

Nicked Plate 
1. . O r  notch ,on fap hole side 
2. .05" notch opyJoslie tap habes 
3. TWO .02' notch 18O'aparl piaced on opposiie taps 
4. Two .05: notch 16W aparl placed on and opposite taps 
Dull Edged Plate 
1.1/4th circumference 
2 .  112of circumference 
3.3/41h circumference 
4. En(ire plale 
Beueted SLde Upstream 
Warped Plate 
1. Warped toward gas flow 7/8* from Ret 
2. Warped toward gas flow 1/4' from Rat 
3. Warped away from gas now l /V from fjei 
4. Warped away from gas Row 1.4" Itom flat 
Turbulent Gas Stream 
1. Upstream valve partially closed - straightening vanes in 
2. Upstream valve parlially dosed - straightening vanes out 
3. Liquid In meter tube 1' deep In bullom oftvbe 
7 s  . . .  in meter tube 

3.3%) 
6.1%) 

1.5% 
:0.4%) 

:1.2?4 
'8.2%) 

0.0% 
:0.6%) 
(9.7%) 
[45.8%) 

[3.3%) 
(2.6%) 
(0.8%) 
1 Ph 

(10.1%) 
(1 7.9%) 
(27.4%) 

(0.3%) 
(0.6%) 
1 .O% 
(0.1%) 

(1.5%) 
(3.1%) 
(9.4%) 
(1 2.7%) 
(24.4%) 

(2.8%) 
(9.1%) 
(0.6%) 
(6.1%) 

(0.7%) 
(6.7%) 
(11,3%Dm) 
I1 1 . Y  %) 


